The greater glycan content of recombinant human thyroid peroxidase of mammalian than of insect cell origin facilitates purification to homogeneity of enzymatically protein remaining soluble at high concentration.
Structural studies on thyroid peroxidase (TPO), a major thyroid autoantigen, require milligram amounts of pure protein. We found that the human TPO ectodomain (amino acid residues 1-848) generated in insect cells did not remain in solution at high concentrations after affinity purification. In contrast, the TPO ectodomain secreted by mammalian (Chinese hamster ovary) cells, although generated to a lesser extent (1 vs. 8 mg/liter), remained in solution at high concentration (10 mg/ml) after purification to homogeneity. This purified material was well recognized by TPO autoantibodies, but lacked enzymatic activity. We attempted to restore activity by culturing the Chinese hamster ovary cells in the presence of added heme. TPO enzymatic activity was clearly detected in conditioned medium from cells cultured in hematin and hemin, but not in protoporphyrin IX (all at 1 mg/liter). Heme prosthetic group incorporation into affinity-purified TPO was highest for hematin and hemin, but unchanged for protoporphyrin IX (OD 410/280 nm ratios of 0.25, 0.23, and 0.14, respectively). Enzymatic activity was now evident with hemin (mean +/- SE, 27.2 +/- 2.6; n = 3; guaiacol units/mg protein), hematin (24.1 +/- 1.6), and, to a lesser extent, protoporphyrin IX (3.6 +/- 0.2). Culturing cells in 20 mg/liter hematin, the maximum concentration tolerated, increased enzymatic activity even further (45.6 +/- 0.6 guaiacol units/mg protein). All purified TPO preparations were homogeneous on PAGE and of similar size (105 kDa). Enzymatic deglycosylation showed a complex carbohydrate contribution of 13 kDa (unlike the 2.3 kDa in insect cell TPO). In conclusion, this is the first report on the purification to homogeneity of recombinant human TPO of mammalian cell origin. Unlike TPO generated in insect cells, mammalian TPO remains soluble at high concentration, possibly because of its greater carbohydrate content. This enzymatically active, recombinant human TPO may be useful for future structural studies.